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ABSTRACT : PROBLEM TO BE SOLVED: To utilize a material without Impairing the sealing property of 
a boundary face between a tightening face and a sheet or film made of ceriented porous 
porytetraf luoroethylene and causing waste thereof by forming a multilayer structure of the 
sheet or film in the radial direction or winding it around and piling it in layers in a spiral 
form or coaxially by leaving a hollow core part. 

SOLUTION: A beltlike sheep or film 1 of made oriented pofytetrafluoroethylene(ePTFE) or 
is wound around and piled up in layers spirally or coaxially by leaving a hollow core part 
10 to form a ringlike seal material, and the films 1 7 1 adhere closely and are piled in layers 
in the radial direction of the seal material. When a wound body (ring or cylindrical body) 
obtained by winding around and piling in layers is baked, it slightly shrinks due to the heat 
treatment, and the beltlike films piled in layers adhere closely and mutually and are 
integrated to such extent that a part where they are overlapped is almost invisible so that 
the sealing property is not impaired. Consequently, it Is possfcle to utilize a material 
without causing waste thereof, and this manufacturing method is economical because 
there is no part of the material to be disposed when compared with the method by whfch it 
is manufactured by blanking the sheet. 
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<a) 




[Problems to be Solved by the Invention] 

c haracte ristic t of drawing porous polytetrafluoroethylcne 
(ePTFE ) namely it tightens and without impairing the sealing 
property of boundary between surfaces vis-a-vis a permeation 
leak itcan show scaling property which is superior 
furthermore in regard toproductioo cPTFEmaterial without 
wastefulness it can utilize and ring sealing material and its 
manufacturing method which can be produced simply it 



[Means to Solve the Problems] 

eFTFE make sheet or film , with sealing material which 
becomes multilayer structure in the discharge direction , fluid 
permeation prevention material layer which configuration is 
done at least one layer being formed is desirable with dense 
PTFE. 

It produces this sealing material , by winding laminating strip 
fUm which it does according to need fluid permeation 
prevention material layer by leaving air-coresection, winding 
laminating ePTFE make strip film in whorl shape or the 
concentric shape , configuration . 



(b) 







1 


11 




W 


d w 




« 


B . 



Claims 

[ttftflMtaEB] (Claim(s)] 
1] [Claim 1] 
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[tt*«6] 

S^-+XB»-r^Al*, ftj«rz*U*»BJIl/C 
l^St#JB 1-5 lz|BltO[)iJ>y«^^o 



6X11, & tf B«S9B±«f B«BAT «* 
tt^-hXtt7^AC«BBJir«xB«« 



drawing porous polytelrafluorocihylcnc make sheet or film , 
ring scaling materia] „ which designates that it becomes the 
multilayer structure in discharge direction as feature 

(Claim 2] 

drawing porous porytetrafluoroethylene make Slrip sheet or 
film , leaving air-core section, winding laminating in whorl 
shape , or concentric shape ring sealing material . which 
designates thatit becomes as feature 

[Claim 3] 

fluid permeation prevention material layer at least one layer 
ring sealing material . whichis stated in Claim 1 or 2 which is 
formed 

[Claim 4] 

As for aforementioned fluid permeation prevention material 
layer, with dense po lytctrafluoroethy lene configuration ring 
sealing material . which is stated in Claim 3 which isdone 

[Claim 5] 

As for aforementioned dense polytetrafruoroethylene , 
pressure crushing void of the drawing porous 
polytetrafluoroethylene , ring sealing material . which it states 
in Claim 4 which is something whichbecomes 

[Claim 6] 

As for aforementioned drawing porous 
porytetrafluoroethylene make sheet or film , ring sealing 
material . which is stated in Claim 1 -5 which is been adhesive 
laminating with calcining 

[Claim 7] 

As for aforementioned drawing porous 
porytetrafluoroethylene make sheet or film , ring sealing 
material . which is statcdin Claim 1 ~5 which is been adhesive 
laminating with adhesive 

[Claim 8] 

With manufircturing method of ring sealing material which is 
stated in Claim 3, 

drawing porous polytetrafluoroethylene make strip sheet or 
film just specified number of times winding manufacturing 
method . whichdesignafes that step which strip sheet or film 
which step, and the fluid permeation prevention material layer 
which are laminated the configuration is done winding is 
laminated is included as feature 

[Claim 91 

With manufacturing method of ring sealing material which is 
stated in Claim 3 , 
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[tt#H 12] 

^*Px»b>««*^-hXtt7< m 
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coating or laminating constituent material of step, and fluid 
permeation prevention material layer which drawing porous 
polYtetrafluoroethylene make strip sheet or film the specified 
number of times winding are laminated, drawing porous 
polytetrafluoittethylcne make strip sheet or film which 
becomes just specified number of times winding 
manu&cluring method . which designates that step which is 
laminatcdis included as feature 

[Claim 10] 

Portion of aforementioned drawing porous 
polytetrafluaroethylene make strip sheet or film extending to 
Vol. I time length at least with manufacturing method of ring 
sealing material which is stated in the Claim 5 pressure it 
crushes void » manufacturing method . which designates that 
fluid permeation prevention material layer which consists of 
tbeafbrementloned dense polyteirafluoroeihy lene * due to 
especially, is formed as feature 

[Claim 11] 

After ending step which is stated in any of Claim 8-10, the 
manufacturing method . of ring sealing material which is 
calcined 

[Claim 12] 

With manufacturing method of ring scaling material which is 
stated in Claim 1 or 2, 

drawing porous polytetrafluoroethylene make strip sheet or 
film , leaving air-core section, winding laminate , or wide 
drawing porous polytetrafluoroethylene make strip sheet or 
film , leaving air-core section Co spiral , it forms the drawing 
porous rwlytetrafluoroethyiene make cylindrical body 
winding by laminating in whorl shape or concentric shape , 

said cylindrical body in every specified length , 
manufacturing method . which designates that it cuts offin 
machine direction of said cylindrical body and direction 
which is crossed as feature 

[Claim 13] 

In manufacturing method which is stated in any of Claim 
8-10, 

It forms cylindrical body which possesses fluid permeation 
preventionmaterial layer by leaving air-core section, leaving 
air-corescction to spiral making use of winding laminate , or 
wide aforementioned strip sheet or film . winding laminating 
aforementioned strip sheet or film in whorl shape or 
concentric shape , 

said cylindrical body in every specified length , 
rnanufacturing method . of ring sealing material which 
designates thatit cuts offin machine direction of said 
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Specification 
[0001] 

[0002] 

[<**<&»«] 

*fc, SEA. ft»*a3!8A14Sl£«:A<*K$R 

*lfci/-;u#i:LT:, tK'J^K^A^PX^I/ 
[0003] 



cylindrical body and direction which iscrosscd as feature 
[Claim 14] 

After calcining aforementioned cylindrical body in 
manufacturing method which is stale din Claim 12 or 1 3 . 
manufacturing method . of ring sealing materia] which is cut 
off 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards ring sealing material and its 
manufacturing method which flange portion of pipe and 
lubricated part etc of axis or pin seal arc done, the for 
example hard disk drive or other way it regards ring sealing 
material and its manufacturing method which are used for the 
seal , of precision electronic equipment which needs 
dustproofing , waterproofing , drip-proof or seal of the 
mounting section of pipe for drug , foodstuff or other 
production equipment or other corrosiveness fluid . 

[0002] 

[Prior Art] 

From fact that it is necessary to maintain equipment interior at 
super cleaning space , regarding precision electronic 
equipment etc like hard disk drive , scaling material which 
wasxnadc with material where dust generating property is little 
is used. 

In addition, it can use to mounting section of pipe where 
drug t foodstuff or other corrosiveness fluid flows, sealing 
materia] which is superior in corrosion resistance . 

There is a polytetrafluoroethylene make sealing material as 
sealing material which configuration is done with material 
where dust generating property is tittle, is superior in 
corrosion resistance - 

[0003] 

In order for sealing material to satisfy high-level scaling 
property , sealing material must beadhesive vis-a-vis relief of 
surface (Below, "Tightening aspect" with you call ) which 
contacts with the sealing material in tightening member . 

But, unless as for polytetrafluoroethylene (Below, "Sintering 
PTFE ■ with you call ) of undrawn which is produced by the 
sintering method hard for sake oC rough surface fit 
characteristicfor tightening aspect is bad, increases tightening 
torque to fully sufficient seal performance is not acquired. 

On one hand, tightening member , for example ceramic and 
glass substrate or other way when it is notpossible, to give 
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*<T?$fcl***. PTFE »Qi>— AJtVtti. ft 

urn tnmv+ftte&m&tf ntt 

(0004] 

Tcptfej teSE"r*)»o)*>-;u*r^ii g £*l 

3eBB¥ 3—89)33 ^ai-, cPTFE 7* 

U:/«r*tt=*rfc*t*fc cPTFE sw>y«*> 
cPTFE SttU: *ytt*tW«iftc:L 

fc*xliM> PTFE ZWl^TMbft. 

ePTFE W)>Mt*s-)im* ePTFE <&«*iB 

*<prte-efey,*fc,«*s ptfe izit<<Tttn 



[0005] 

[*«^«»U;9tf*IHB] 

H 13 l^-^^lw, ePTFE *s— h 30 

«tt 31 tfT*m*fcsyQ«#iiffl»a<&^ 
^fc. cPTFE i/-KDir*#^«fcyaiiftr«» 

JT»*xe-e ePTFE <07K'J^-«#tt)»r£ 
*t4Ci**.ePTFE 4t***T*SMK.*tt 

[0006] 

K"r$#a±Lr,ffLttUiE#fc*y ePTFE 
<D)j6< 0.7-90mm "C. tt((D-d)-r2)tf 0.l~20mm 



sufficient tightening pressure, with scaling material of PTFE , 
ittightens and sufficient adhesion is not acquired between 
surfaces, tightensand fluid leaks from boundary of surface and 
sealing material s (Below, this "A boundary leak M with you 
call )with there was a problem which is said 

[0004] 

In order that recently, to tighten with that much strong 
clamping force and, increasing adhesion of surface, to lose a 
boundary leak, the drawing porous polytetrafluoroethylcnc 
(Below "ePTFE v with you briefly describe ) make sealing 
material is observed. 

In for example Japan Unexamined Utility Model Publication 
3- S9133dlsclosure , laminate ePTFE make ring sealing 
material which drives out the sheet which is unified, in ring 
has been disclosed ePTFEfilm to predetermined thickness . 

cPTFEfilro is PTFE film of porous which is made fibrous 
structure with the drawing . 

In fibrous structure reason of ePTFE, h tightens ePTFE make 
ring sealing material andbeing possible to adapt to 
microscopic relief of surface, in addition, with flexible , from 
fact that it can become deformed in thickness direction of 
sealing materia] , a boundary leak it can make less in 
comparison with mesintering PTFE , can show scaling 
property. 

[0005] 

[Problems to be Solved by the Invention] 

But, driving out sheet , with method which it produces, as 
shownin Figure 13 , as for remaining portion which drives out 
ring ooes3 1 from ePTFEsheet 30 because there is not a 
application , it is not a economical ** * only without 

In addition, when ft produces with blanking of ePTFEshect , 
there was also a problem that from fact that polymer chain of 
cPTFE is cutoff with punching step , ePTFE originally cannot 
show intensity , elasticity whkhit possesses. 

[0006] 

material utilizing without wastefulness, it produces cPTFE 
make tube as method which produces ring sealing materia] , 
with extrusion molding , cuttingofT in direction which 
machine direction crosses this tube , it can think method 
which obtains ring sealing material . 

But, in order to guarantee sufficient particle orientation, there 
is restriction inputting dropping ratio of extrusion molding . 

Because of this , as for size of ring sealing material which can 
beproduced with extrusion molding , inner diameter (d ) 0.5 - 
50 mm , outer diameter (D ) with 0,7 - 90 mm , width (D-d ) / 
2) are limited inside range of size of 0.1- 20 mm extent . 
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& 90mm £ia«.*ESfl>!S^lS»«) , J>y*55' 

arWcttKWSK'Cl^t* 1 31 ePTFE 
[0007] 

33 1876 -^fia @ Mt^-f*3IC. cPTFE 
J^feft*^— ;U«SS(05 33 (DJ+J§£®(3 PTFE 

35 aw&h/ti^. 

*fr*5'-;U& 35 14. PTFE ftmt 34 1= 

L*»U COis-A* 33 ■Cli.®#®t»fiKa 
@ 35a. 35a !a<I5H«>^ PTFE 34 ^fe 

Sfc#>. V-Att&ttU tOTFB'CgMfcLfels 

{00083 

8—121599 #»OIH=l*. H 15 f= 
S5-r*5lC. cPTFE Q'J>y«*>— ;i»«f 36 <0 W 
SSB»«3gj®D(eiTrWJa® Jil>5)36b. r 



ePTFE -eft?ia**iTi^*fc», 



In other words, with manufacturing method , as for producing 
ring sealing material of the mounting section of pipe which 
exceeds outer diameter 90mm it is substance difficultwith 
extrusion molding . 

On one hand, with manufacturing method , from fact that 
waste portion becomesJarge, ring sealing material which can 
be produced with method where waste portion is little is 
sought with blanking of extent and sealing material 
whosediameter is large. 

In addition, in case of extrusion molding , it is drawn in 
machine direction (thickness direction of sealing material ) of 
the cylindrical body , but because single shaft ePTFE make 
ring sealing material which is not drawn is producedin 
circumferential , it is not suitable in seal of specification , for 
example high pressure fluid where itcan seek from 
circumferential intensity . 

[0007] 

In addition, ring sealing material ofcPTFE make is a problem 
that a leak (Below, H A permeation leak* with you call )which 
it occurs from porous structure , due to fact that fluid passes 
sealing material itself can occur. 

In order to solve problem a this way, with Japan Unexamined 
Patent Publication Hci 4- 33 1 876disclosurc , as shown in 
Figure 14 , ring sealing material 35 which sheath is done has 
been proposed the outer perimeter of sealing material main 
body 33 which consists of ePTFE with outer covering 
materiaU4 which consists of sintering PTFE . 

This sealing material 35 can prevent a permeation leak with 
sintering PTFE outer covering maierial3 4. 

But, with this sealing material 35, it tightened and because 
contact surface 35a, 35a of surface hard sintering PTFE outer 
covering material 3 4 is, co nfiguration it did sealing material 
main body 33 with ePTFE although to tighten, adhesion of 
surface to decrease, fully cannot prevent a boundary leek after 
all and becomes. 

[0008] 

In addition, as shown in Figure 15 , there are some which are 
made undissolving solidified layer 37 of nonporous surface 
layer of inner perimeter portion ofcPTFE make ring sealing 
materia] 36 (Below "inner peripheral surface " with you call ) 
36 b, namely contact surface of fluid , with heating and 
melting in the Japan Unexamined Patent Publication Hex 
8°121599disclosure. 

To tighten this sealing material , and contact surface of 
surface being ePTFE and because configuration it is done, 
sticking with tightening aspect, as fully it prevents a boundary 
leak, preventing feet that the fluid contacts portion which 
configuration is done with ePTFEportion which is a porous 
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1999-2*23 

with dissolving solidified layer 37, it has been about to 
prevent apermeation leak. 

But, because ring sealing material a this way is done, inner 
peripheral surface 36b being undissolving solidified layer 37, 
configuration , ePTFE originally elasticity which itpossesses, 
concerning circumferential it has decreased. 

In addition, because in same way as conventional ePTFE 
make sealing material it isproduced by blanking of 
cPTFEshcct , problem that remains the polymer chain is cui 
offby problem , and blanking that as still, the ePITEmaterial 
effective use it is not possible. 

Furthermore, fact that dissolving solidified layer 37 is formed 
concernlngxndrvidual scaling material which is driven out, is 
production top fallingdown. 

[0009] 

As for this invention considering to situation a this way, being 
somemmgwhich it is possible, characteristic , of ePTFE 
namely it tightens thepurpose and, without impairing sealing 
property of boundary between thesurraces, vis-a-vis a 
permeation leak; furthermore, in regard toproducrion, to be 
able show sealing property which is superior be able toutilize 
ePTFEmaterial without wastefulness, At same time h is to 
offer ring sealing material and its manufacturing method 
which can beproduced simply. 

[0010] 

[Means to Solve the Problems] 

As for sealing material of ring which relates to this invention , 
drawing porous polytetrafluoroethylene make sheet or film , 
designates mat it becomes multilayer structure in discharge 
direction as feature 

Or drawing porous polytetrafluoroethylene make strip sheet 
or film , leaving air-core section, winding laminating in whorl 
shape , or concentric shape it designates that it becomes 
asfeature. 

[0011] 

In ring sealing material of this invention , fluid permeation 
prevention material layer at least one layer being formed is 
desirable, as for aforementioned fluid permeation prevention 
material layer, configuration it is desirable with dense 
polytetrafluoroethylene to be done, pressure crushing void of 
especially drawing porous porytctrafluorocthylene , being 
something which becomes, configuration it is desirable to 
bedone. 

in addition, as for aforementioned drawing porous 
polytetrafluoroethylene make sheet or film , it tsdesirable to 
be adhesive laminating with calcining, but in case of the 
unsintered it is possible to be adhesive laminating with 
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t»Lr»*Xf*R«Ott«C#EI*Jir*Ci:lc 
J: WOT*. 

KTKU^H^JU^DX^UVStfftt^-hX^ 
X^U>a»tt->-h3lli7^JUA % £tf 35fc 

7/u^nx^u>»»tti/-hXtt^;uA$# 
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adhesive . 
[0012] 

manufeouring method of ring sealing material which 
possesses fluid permeation prevemtonmaterial layer of this 
invention drawing porous porytetrafluorocthylcnc make strip 
sheet or film just specified number of times the winding 
includes step which strip sheet or film which step, and fluid 
permeation prevention material layer which arc laminated 
configuration isdone winding is laminated. 

Or coating or laminating constituent material of step, and 
fluid permeation prevention material layer which drawing 
porous pa lytetrafluo methylene make strip sheet or film the 
specified number of times winding are laminated, drawing 
porous porytetrafluoroethylene make strip sheet or film which 
becomes just specified number of times winding includes step 
which is laminated. 

fluid permeation prevention material layer void of drawing 
porous porytetrafluoroethylene pressure crushing being 
something which becomes, when ♦ it is a ring scaling 
material , portion of aforementioned drawing porous 
poly tetrafl uoroethy lene make strip sheet or film extending to 
the Vol.1 time length at least, pressure it crushes void , it 
ispossible to form fluid permeation prevention material layer 
whichconsists of aforementioned dense 
porytetrafluoroethylene * due to especially. 

In manufacturing method above, after ending 
above-mentioned step , it isdesirable to calcine. 

[0013] 

manufacturing method of ring sealing material of this 
invention draws up cylindrical body once, said cylindrical 
body is possible every specified length . to produce machine 
direction of said cylindrical body by cuttingoff in direction 
whkh is crossed. 

It forms compilation of cylindrical body , by leaving 
air-co resection, leaving air-core section to spiral making use 
of the winding laminate , or wide aforementioned strip sheet 
or film , winding laminating strip sheet or film in whori shape 
or concentric shape . 

When here, strip sheet or film , when fluid permeation 
prevention material laycris not laminated, is drawing porous 
polytetrafluoroethylene make strip sheet or film , fluid 
permeation preventionmaterial layer is laminated, application 
or laminating constituent materia] of strip sheet or film or 
fluid penneationprevention material layer which drawing 
porous polytetrafluoroethylene make strip sheet or film , and 
fluid permeation prevention material layer configuration is 
done, it is the drawing porous polytetrafluoroethylene make 
strip sheet or film which becomes. 
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{0014] 

ism-, **w<&fcte»»i;:ooT , a 

^#(D(!*ftBT?fcy.a i(b)l*B i(a)<D«arpB 
**W<C«^U>y«t^>U#tt. cPTFE fit* 

JUtfCDlUtSMie cPTFE MWW^/UA K 1 

ft ePTFE »*«^<;UA 1 tL"Cf±. 20* 
m, ftlz 50 Jim W-fC 500* id. 150 fl m 

[0015] 

ZC"e. cPTFEJSH»«7-f /UAil*. PTFECD^T 



do 

[0016] 



As for cylindrical body which it drew up after calcining, ft is 
desirable tocut off 

[0014] 

[Embodiment of the Invention] 

Below, based on the drawing you explain concerning 
embodiment of this invention . 

As for Figure 1 (a ) with oblique view of ring scaling material 
Of embodiment of the this invention , as for Figure I (b ) it is 
a longitudinal cross-sectional view of Figure 1 (a ). 

As for ring sealing material which relates to this invention , 
ePTFE make strip sheet or film (When below, distinguishing 
both , lumping together, "film " with youcall ) f leaving air-core 
section 1 0. winding laminating in whorl shape , 
beingsomething which becomes, to discharge direction of 
sealing material ePTFE make strip film 1, 1 * having stuck 
and being laminated. 

As each ePTFE make strip film 1, with thickness 20;mu m • 
especially 50; mu m or greater , it can use those of 500;mu m , 
especially 150;mu m or less desirably. 

When thickness exceeds 500;mu m , being unsuitable in 
winding laminate , onone hand, under 20;mu m film to be 
difficult handling , inaddirjon number of windings increasing, 
because productivity decreases. 

[0015] 

Here, cPTFE make strip film » being something which is 
acquired ate me moving molding aid from molded article of 
paste which is acquired bymixing fine powder of PTFE with 
molding aid , drawing , furthermore according to need by 
calcining with high temperature high speed , in case of 
uniaxial drawing , havingbecome island where node (folding 
crystal ) in drawing direction is thin in the right angle , In 
order to connect between this node , in rattan fibril (folding 
crystal molecule bundle of straight chain which was pulled 
out with the drawing being able to solve)orientation has done 
in drawing direction: 

And, it has become fibrous structure where space which with 
between, or fibril and node fibril is drawn has become void . 

In addition, in case of biaxial drawing , node where fibril 
connects spreading , fibril to radial scattering to island , space 
which with fibril and node is drawn large number has become 
fibrous structure of the spider web-like which exists. 

[0016] 



Page 1 1 Paterra<D InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



3DIddO lhOibd SO 01 ££TP 262 20£ ±d3d 32*30 Ifl dd ££:t?T £002 02 Tlf 



ePTFE m&W<0\>>d*fes 1 C3M# ePTFE W$ 

«7-<;uA-eaar4cfc^L, 2 ess® cptfe m 

aS«7^A£jm^tfS?&U>o 
C0O17] 

SsftW^'JVytt^— ePTFE 

^13 0.5-1.0 39Q>#$m-^ 0 
jw^s<au. y-riUAH±oacftt^jST-j-* 

[0018] 

*aiP<0 J J>^tt^-^*r^«3^'*'* CPTFE 
gtQtt7<rAtA0a?UZ|*. BflMMfcHSCT 
lo--9O%G>05^rtt?gi^flS:£-e&&#, 30-85% 

100193 

^jg-ra^f^ys 3 izmt&5& eprpe as 



ePTFE make strip film which is a constituent materia] of ring 
sealing material of this invention isgood even with uniaxial 
drawing ePTFE mdee strip film and, it is good even with the 
biaxial drawing ePTFE make strip film . 

In addition, it does not limit presence or absence of calcining 
after drawing .but from fact that it can raise adhesion by tact 
that the ePTFE make strip film of unsintered adhesion of film 
is superior inregard to winding laminate , after winding 
laminate calcines, method which uses ePTFE make strip film 
of unsintered is more desirable. 

[0017] 

configuration is done average pore diameter of ePTFE make 
strip film which can set the ring sealing material of this 
invention appropriately with draw ratio , but 0,3 - 5.0 micron 
arc desirable, especially 0.5 - 1,0 micron are desirable. 

When void is too large, contact area of film to become 
small t there to be & tendency where adhesion of film 
decreases, inaddition a permeation leak occurring, because 
scaling property decreasesrather. 

Because on one hand, average pore diameter is not acquired 
under 0.5 micron , the fiber orientation which drawing 
stabilizes because of insufficient . 

(0018] 

configuration is done hole ratio of ePTFE make strip film 
which can set the ring sealing material of this invention 
appropriately inside 10 - 90% ranges according to draw ratio . 
but inside 30 - 85% ranges, it is desirable to selectaccording 
to use condition (Such as surface roughness , tightening force 
of tightening material ) of sealing material . 

Following to increase of hole ratio , it becomes flexible , it 
canshow sealing property with small tightening force vis-a-vis 
rough aspect, bu tire cause also a permeation leak becomes 
large. 

(0019] 

As shown in Figure 2 , it is possible to produce ring scaling 
material which isshown in Figure I , directly drawing porosity 
potytetrafluoroethylene make strip film 2 which possesses the 
width which is suitable to thickness t of scaling material 
winding by laminating in cote 3 and, It produces ePTFE make 
kind of cylindrical body 4 which is shown in Figure 3 v by 
winding laminating wide ePTFE make strip film which 
possesses no time thing width of thickness t of sealing material 
this cylindrical body 4 it Is possible every length which is 
suitable to thickness t of sealing material , to produce the 
machine direction of cylindrical body 4 by cutting of! in 
direction which is crossed. 



*fc % ePTFE SRta#SG3gligl$\ EC@0>cPTFE It is possible to form Figure 4 (c ). Figure 4 (b ) with after 
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4 \Zft-t£?(Z. ePTFE S$ tt^UA 6 $»*T 

(E 4(b))il*5»f*^JELfc«.ttJfcl/C.n 
1W* 7(0 4(c))£©fieLTt.At> 0 

ePTFE MHttWUkQMLttttfC. eUaRt 
[0020] 

(y>tf x<*pm<*)* . #K'jT-h57A»^axf 

C. 350 deg C JflLJt-e. 380 deg C. ff K 
365 deg C £lTT?«f« <*-&Cfc*<»*U^ 

380 deg C ISlTiSjftiatf -60514. 2?L*< 

»»«f=*y}iii*LftL>*5(=r5fc»ict?ft 
*• 

[0021] 

ft, »*£fffc*>fc^**, ePTFE 

-IKIC FIFE l*tt»ttl=*€»*^cPTTE ?«f* 

« at?**«)-c. T>*-aai=Ay«»^rtft 



[0022] 
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repeating operation of saying, calcining,cy UndrieaJ body 7 
After Figure 4 (a ), it lowers In addition, production of ePTFE 
make cylindrical body , as with winding of wide ePTFE make 
strip film shown in Figure 4 not just method , ePTFE make 
strip film 6 in core 3 in spiral hoists 

Not just hoisting & lowering strip film , it is possible to form 
by thefact that with up and down motion of core 3 snip film is 
wound in spiral . 

Because in porosity reason of ePTFE make strip film , air 
which isinvolved to case Of winding it means to be discharged 
via the void . adhesion it is possible well to wind. 



After winding ending, winding body (ring or cylindrical 
body ) which is acquired with the winding laminate , 
temperature , of melting point or higher of 
porytetrafluoroethylene concretely, with 327 deg C, especially 
350 deg C or greater , it is desirable at same time to calcine 
with380 deg C, especially 365 deg C or less. 

When winding body which is wound without involving air 
iscalcined, ePTFEfilm in order to contract somewhat with 
thermal processing . the strip film which is laminated sticking, 
it makes be piled up and it unifiesto extent where portion does 
cot understand for most part. 

As tor on one hand, calcining with 380 deg C or less, void is 
inordcr elimination to try not to do With hot melting . 

Furthermore as for calcining core 3 doing with state which the 
insertion is done is desirable, after calcining, core 3 should 
havebeen pulled out 



Furthermore when it does not calcine, there is a method which 
gluing is done as adhesive laminate method of cPTFEfilm , 
depending upon adhesive . 

PTFE is inferior to adhesiveness generally, but because 
eFTFEfitm can penetrate Into hollow hole part amount 
adhesive in fibrous structure reason, itbecomes adhereable 
depending upon anchoring effect . 

ring sealing material which is shown in Figure t ePTFE make 
strip film to the whorl shape winding those which are 
Laminated, ring sealing material of th is invention the winding 
to concentric shape may be something which is laminated, 
concerning theproduction of cylindrical body which is shown 
in Figure 3 in whorl shape to winding laminate or concentric 
shape with whichever of winding laminate is good 



[0022] 



[0020] 



[0021] 
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XmiZftlyX ePTP fi H»«7-f a £K 

ft 2(d)!*, 3 
lO-200mm d><5fflT?BSSJRf SCttfT*** 

[0023] 



[00241 



ting sealing material of this invention in manufacturing 
method which is shown in Figure 2 by, orcan acquire ring 
sealing material of various thickness t changing width a of 
ePTFE make strip film by changing cutting width t of 
cylindrical body 4 in manufacturing method which is shown 
in Figure 3 , 

In addition, be able to acquire ring sealing material of various 
inner diameter d by changing the outer diameter of core 3, 
sealing material of various outer diameter D which responds 
to size of tightening member by furth ermore thickness of 
ePTFE make strip film orwinding and changes number, can 
be acquired. 

Therefore, because ring sealing material of this invention is 
not a constraint of size in order to maintain 
ePTFEcharacteristic like conventional extrusion molding , 
sealing material of various size can be offered* but, especially, 
sealing material of next kind of size is suitable. 

As for namely, inner diameter <d }, from size of core 3, it is 
possible, from types of core 3 and viewpoint of weight of 
winding body , can select outer diameter (D ), appropriately in 
range of IS mm -300mm to selectappropriatcly in range of 10 
• 200 mm, 

In addition, thickness t as ring scaling material usually, is 0.5 
-10mm. 

[0023] 

There being a beat resistance in above-mentioned 
manufacturing method , as core whichis used, those which it 
does not become deformed easily. Concretely, steel , stainless 
steel , heat resistance make plastic (Such as aramid , 
poryimide ) make it can use cylinder or the cylindrical body 
desirably. 

[0024] 

As for these core , after calcining, ePTFEcylindrical body or 
core pullout easy way, sheath doing application or release 
sheet , mold release for the outer surface of core it is desirable 
to use. 

Or, if it is something which core itself is easy to separate, 
combineduse of mold release or release sheet becomes 
unnecessary. 

After calcining dividing as core itself is easy to separate, core 
of kind of split structure which can remove and like stainless 
steel mesh core etcwhich surface roughening it does surface 
can list 

In addition, it seems that is shown in Figure 5 , it is good even 
with core where multiple micropore 8 is installed hi outer 
surface of cylindrical pipe . 
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{0025] 

$f.lc,ePTFE ¥$£ttlittl::#£±lf&tf* 
[0026] 

* Jfcbfc.ePTFB MK7<r*A0«BH»ll= 
(0027] 

^fl)«fc5f=LT»iS4*ifc cPTFE WW* 
«->-;U«l*. ePTFE OTttttKiBBLTlKJn? 

■tL-c, *««<D'J>tfttS>-/u*tl*. ess 

flS^fc»*l=l*«ePTTE «n»a*«i=. a»tn 
«» 20€SLP«ltf 21 f=S*LT5i<««6M«+ 



Because after winding ending, blowing water or air in the 
interior 9 of cylindrical core , adhesion of core and winding 
body it candccicasc core a this way, pulling out job of core 



[0025] 

Furthermore and, configuration of core cannot be limited in 
rod body, can use rod of various configuration such as cross 
section ellipse [cross section quadrilateral or other cross 
section polygonal shape ;. 

According to configuration of core , ring sealing material 
other than annular can be produced. 

Figure 6 has shown ring sealing material which is produced 
making use of the core of tetragon type. 

Furthermore, if ePTFE flat band hoist and it is a 
manufacturing method (Figure 4 reference) which is lowered 
in spiral , outer diameter . can also use core ofkind of 
frustoconical shape which constricted diameter is done. 

In case of mis , ring sealing material which can be used 
between different tightening member of ring scaling material , 
namely diameter which inncT diameter has expanded 
gradual lyis acquired. 

[0026] 

Because ring sealing material of this invention is produced, 
like above ePTFEmaterial canbe utilized without 
wastefulness. 

Because it can produce with winding laminate of namely, 
ePTFE make strip film , it doe snot have there to being a 
material waste portion and in comparison with method 
whichis produced with blanking of conventional sheet , it is a 
economical . 

[0027] 

In addition, as for ePTFE make ring sealing material which is 
produced this way, it can originate in characteristic of ePTFE 
and because it is a flexible , fit characteristic to be good, to 
tighten with wcaktightening torque vis-a-vis relief of 
tightening aspect and beablc to stick vis-a-vis surface, it can 
prevent a boundary leak. 

And, ring sealing material of this invention from tact that ring 
sealing material of various thickness can be produced winding 
with width of ship film which islsminaied, like seal and 
Figure 8 of work type tube conecting part like Figure 7 is 
useful as seal of shaft portion amount 

When it uses, as sealing material of work type tube conecting 
part like Figure 7 flexible of ePTFE in reason, receiving port 
side tube 20 being possible to tightenstrongly. vis-a-vis spigot 
side tube 21 coupled with fit characteristic height for relief of 
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2la <0Qadbl=tt**W**14<I>**i:tt#'P 

Sfc, 13 8 <DJolc. %>*?V 23 WW MLXl^ 
*r—is>1f 24 a>»S*>6nSJ-va)yxKDai 

it^-SAWCDi'— JKCOLVCfc FIFE 0>flE*lfc 

ePTFE «U>^^>-^«tt,*Jtl?**fc 
A. «t«5#l:feL^3<l«i6#(WCii:J; 

[0028] 

A3&<»lalWSLTft6 cPTFE M 1 la t lib £<D 

-«fl596*»ffl»Jt*rii 12 tfttK**i 

xftftjSaffiitttJf 12 (* . l*lJSffli(0 eFTFE m 
Ha £iMLfc3M*AWJBffl<0 ePTFE n lib 

smmsBtiitttm 12 <©n*«»4Ln*,«i 

*f*. *fl.*^*l\PTFE(felT, rfiffiPTFEjt 
U^),PTFE WnC0ffl®(^h^h»tf|§, & 
ffi^btttf IS). i/'Ju-vzJAfci: (D=f A, &JK 



*tt(^«Kfc«?B ptfe tmi/t7<>\,j*$mi> 
«c:t*<»*u. jsEfa-sa*©*^ sua*? 

CC^fiS PTFE »*tt7«;uAti/a* , « 

IS PTFE T?«fi£**l*»*^^A % ePTFE 
/UAWtt^UAStfftfcMfc**?**:** 
cPTFE <^ffi?ltS3lLfc*<D-e<tfie^S»* 



tightening surface 20 a, 21a or tube of both , as it can prevent 
a boundary leak, Because it is superior in corrosion resistance 
in comparison with rubber sealing material . 

In addition because, like Figure 8 , lubricity and dustpxoof 
drip resistance where the PTFE is superior shaft 23 
concerning seal of portion whichfrom outside of casing 24 
which insertion has been done prevents the scatter of oil to 
outside from prevention or lubricated part otpenetration of 
dust to interior can be shown. 

Furthermore, like Figure 9 , you can use for also seal of the 
cover 25. 

Because eFTFE make ring sealing material , because it is a 
flexible , can achieve the air tightness of bottomed cylinder 
member 26 by tightening strongly in screwing portion 
amount 

furthermore in Figure 7 22 is ring sealing material , 

Next, on basis of Figure 10 you explain ring seal member of 
other embodiment of this invention , 

[0028] 

As ror this ring sealing material t ePTFE make strip film 
laminating, winding between ePTFE layer 1 1 a and 1 lb which 
becomes, more fluid permeationprevention material layer 12 
is installed. 

fluid permeation prevention material layer 12 81 layer 
whichprcvents fact that fluid which passes eFTFE layer 1 1 a 
of inner perimeter side permeates to eFTFE layer 1 1 b of 
outer perimeter side , the configuration is done with material 
which does not possess void where fluid permeates. 

As constituent material of fluid permeation prevention 
material layer 12, it canselect appropriately according to 
characteristic etc which PTFE whichis not a tor example 
porous (Below, "dense PTFE " with you call ), resin other 
than FIFE (hot melt resin , thermosetting resin ), use 
environment of the sealing material (Especially, pipe types of 
fluid which flows), manufacturing method of sealing material 
(presence or absence of especially calcining), it tries you will 
be able to list silicone rubber or other rubber , metal , etc to 
grant 

When seal it docs for e xampl e corrosiveness fluid , it is 
desirable, to use dense PTFE strip tUm which is superior in 
corrosion resistance when It is a high pressure characteristic 
fluid , making use of metallic strip film (metal foil ) is good 

Here, multiple sheet you repeat strip film , ePTFEfilra strip 
film which configuration is done with thesinteringPTFE as 
dense PTFE strip trim , after adjusting, being something 
which void of ePTFE pressure was crushed, you can list strip 
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cPTFB ©EftgaaL-cRifiUfcaffi ptfe u 

T. ttfi PTFE ||*MK7<rJI'A*UWMi4tft 
[0029] 

SlttJfiiSBfrjLtt « 12 14, 1 *(Dftt7^AX 
IV, 

fey, aOcPTFE« 11a, llbi:<DS3ltti*#t# 

Um. n\Z SOftm BLfC. SOOxtm, 200 W 
[0030] 

a.wmatt±*tm 12 a< ptfe jsmow 

I*. 

zfl>»s.sa#aa»jh#H 12 <z>»*m*,t 



[0031] 

ffi*«»te±#B 12 attrt&ilitt&ftii. n 

10 i=#r*3& cptfe nmt3B&-f » ->-Ju*t 

fiL,ffi«tt<0»^^fel±,ePTFE JRIU=*tt 
[0032] 



film etc which configuration is done. 

Pressure crushing void of ePTPE. because in dense PTFE 
whichit produces strip film which configuration is done, while 
maintaining the fiber orientation of ePTFE, because void is 
pressure just is crushcd,there to be s elasticity in comparison 
with sintering PTFE strip film , issuperior in strength wise , it 
is suitable for constituent material of fluid permeation 
prevention material layer which requires corrosion resistance . 

[0029] 

fluid permeation prevention material layer 12 may be done 
configuration with strip film or foil of one layer and, strip film 
of multiple sheet laminate may be something which is unified. 

In a word, without excessi veness as strip film which forms 
more fluid permeation prevention material layer 12 winding if 
with die thickness of extent which possesses softening of 
extent which canlaminate, a thickness of extent which at same 
time can keep the adhesion of cPTFE layer lla, lib it should 
have been. 

Therefore, thickness of fluid permeation prevention material 
layer 12depends on also types of constituent material of fluid 
permeation preventionmaterial layer, but, with 5;mu m , 
especially 50;mu m or greater , 500;mu m , especially 200;mu 
m or less are desirable. 

[0030] 

On one band, when fluid permeation prevention materia] layer 
12 the configuration it is done with resin other than PTFE , by 
fact that thermosetting it does high viscosity liquid or kind of 
emulsion solution which hardens the thermal curing make 
resin to Bstate , or hot melt resin by fact thai solidification it 
does, it is possible to form fluid permeation prevention 
mate rial layer 12 with cooling. 

In case of this , thickness of fluid permeation 
preventionmaterial layer 32 from viewpoint of 
below-mentioned manufacturing method , islimited to range 
where coating work is possible. 

[0031] 

position where fluid permeation prevention material layer 12 
isprovidedp is good even with position which forms innermost 
surface or the outermost surface of sealing material not just 
kind of ePTFEinterlayer which is shown in the Figure 10 . 

However, it is desirable from viewpoint of adhesion to be 
installedin ePTFEinteriayer , 

[0032] 

When fluid permeation prevention material layer 
configuration it has done innermost layer , fact that fluid 
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LA^ttttEt©»teB©*a5«-|4 cPTFE 1? 
[0033] 

0 ii i* s 2«a>at(^«ai»jt«jf ^-sufcS' 

B&JtttIB 14a.cPTFE n 13b. SlB*aai»at*t 
H I4b. cPTFE JR 13c A^IJS**vfc«lii:*o 

(OcPTFEU 13a*ajSL-Ci8ALfc3M*a<fire. 

*'«>ftj3iia<D£<*aaftjL*rff ua eas 

*W«> cPTFE m 13b KjgALfc*? 
m 14b i^>-^*tO*1>Slil~* , C , att'r<5=i:$ 

[0034] 

»/cH-#Eia«-raxfi(A is). ss*«aiB 
i@(b xis^aaia^^^iciicjiysit 

[0035] 

is. b is. a xgcoisircaifttticfTxtf 
a. b is. ais.b xg. a xsiom-ca 



permeates into ring sealing material isprevented, when 
outermost layer is formed, fact that cPTFE layer the fluid 
which permeates leaks to sealing material outside and conies 
out is prevented. 

And, fluid permeation invention material layer being 
whichever position ,it can prevent also fact that fluid which 
penetrates from the outside penetrates to inside pipe . 

Furthermore to tighten, because major portion of contact 
surface of surfoce configuration is done with ePTFE, it 
tightens and as for fit characteristic for surface there are not 
times when it isimpaired, fully they can prevent a boundary 
leak as ePTFE make sealing material . 

[0033] 

Furthermore with ring scaling material which is shown in 
Figure 10 , as for fluid permeation prevention material layer 
only it was installed more, hulas for ring sealing material of 
this invention , fluid blocking layer of plural may Deinstalled 

Figure ) 1 has shown scaling material which installs fluid 
penneationjwevention material layer of 2 layers . 

Therefore, it has become state where from inside ePTFE laye r 
J3 a, fluid permeation prevention material layer 14 a, ePTFE 
layer 13 b, fluid permeation prevention material layer 14 b, 
ePTFE layer 13 c islaminated to order. 

With sealing material which possesses configuration a this 
way, ePTFE layerl3 a of inner perimeter side permeating, 
after fluid which penetratedpasses fluid permeation 
prevention material layer 14 a of asome inner perimeter 
surface side , even with kind of when penetrated into ePTFE 
layer 13 b of intermediate , fluid permeation prevention 
material layer 14 b of outer surface sidecan prevent feet mat it 
flows out to outside of sealing material . 

this way, number of installations of fluid 
perme^tionprcvetttion material layer becomes many 
following, seal performance improves, 

[0034] 

ring sealing material where fluid permeation prevention 
material layer a this way is installed. ePTFEfilm just specified 
number of times winding step whichis laminated (Astep ), is 
produced step (Bstep ) which strip film which fluid 
permeation prevention material layer configuration is done 
winding islaminated due to appropriate combination 
especially. 

[0035] 

If with ring sealing material which is shown in for example 
Figure 10 , it should have donewith sequence of Astep. Bstep. 
Astep to continuous , with ring sealing material which 
isshown in Figure 1 1 , with sequence of Astep. Bstep. Astep. 
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3£tt&&E&it#n it cPTFE Bfc Jfc^T BOtt 
Kft3;6^tt&&g&±«a$ ePTFE 

e^^^"*»^^fSQRfl]<D cPTFE n^^j 

^r^^«rr^Q^n<o ePTFE ntaraw* 

{00363 

GUBTftttfr. I QBI«QCJIIl'&Jl* ePTFE 
&Q«7^A£t*ai<I<B ePTFE 7-r^A*S2 

I=QM3HIW* ePTFE Bt0tt7<r 

Oft ePTFE ^tt7<jUA«>fi%&E&ireC£lC 

*y cptfe aSK7*A*aHKcom*j* 

ePTFE S$tt7* AOQHQJ3Xffl(A ^i) 
[00373 

e8Tfflf=*cFTFE<OKjS,m««llCtt327 deg 
C. 350 deg C &J:^ 380 deg C, 365 

T% iSlS^ *y ePTFE @«tt^UAH±fttf 



Bstep. Astcp it should have done in continuous , 

It is inferior to adhesion as for fluid permeation 
prevenu'onmaterial layer in comparison with ePTFE layer not 
lying between, itcan stick adhesive agent layer etc, but fluid 
permeation prevention materialJaycr by clamping doing at 
ePTFE layer. 

Therefore, when when fluid permeation prevention material 
layer die innermost layer forms or when outermost layer is 
formed, fluid permeation preventionmatcrial layer after 
producing sealing material which clamping is done.fluid 
permeation prevention material layer forms innermost layer at 
ePTFE layer, ePTFE layer of innermost layer is exfoliated, Or 
when fluid permeation prevention material layer forms 
outermost layer , itis possible to produce cPTFE layer of 
outermost layer by peeling off. 

[0036] 

In addition, fluid permeation prevention material layer being 
the dense porytetrafluoroethylene , when ring sealing material 
which configuration is done is produced, ePTFE characteristic 
strip film which is used for Vol. 1 time laminate multiple sheet 
after repeating separate ePTFEfilm , void pressure is crushed, 
dense polytetrafluoroethyjene make strip film which is 
produced 6 due to especially is used with theabovc- mentioned 
Bstep , or, winding extending to portion which corresponds to 
fluid permeation prevention material layer ofePTFE make 
strip film which hasbcen laminated in 2 whorl shape , 
pressure it crushes void of this said ePTFEstrip film .changing 
portion of ePTFE make strip film into dense 
polytetrafluorocthylene ° due ^especially, it can produce 
winding by laminating. 

In case of 1, whenever fluid permeation prevention material 
layer isinstallcd, stopping winding buildup process (Astep ) of 
ePTFE make strip film once, thenecessrty to change to step 
(Bstep ) which winding h laminates the dense 
polytetrafluorocthylene make strip film which configuration ft 
does fluid permeation preventionmaterial layer it is, but 
according to manufacturing method of 2, it startswinding, 
from to end of winding it is possible to do with 1 step . 

10037] 

Regarding whichever rrwnufw^uring method , after winding 
buildup process ending, melting point , of ePTFE it is 
desirable with 327 deg C, especially 350 deg C or greater , to 
ceicmeoOitCTetety with 380 deg C, especially 365 deg C or 
less. 

Because ePTFE make strip film reduces with calcining, 
cPTFE mate strip film and it is possible with calcining to 
raise adhesion of the cPTFE make strip film and fluid 
permeation prevention material layer. 
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[0038] 

r=LTT*3r+tf .a»«iaxS<so+-e. 

[0039] 



[0040] 



[0038] 

On one hand, when fluid permeation prevention material 
layer, it isfonned by cooling and solidification of hardening or 
hot melt resin of high viscosity liquid or the solution , cPTFE 
make strip film which material which configuration 
designates fluid permeation prevention material layer as 
occasion where the winding buildup process of ePTFE make 
strip film is done, beforehand coating or islaminated winding 
laminate should have been done. 

If in position of ePTFE make snip film which is suitable to 
position where fluid permeation prevention material layer is 
installed, ittries constituent material of fluid permeation 
prevention material layer to do coating with such as coater , in 
continuous winding step , as needed doing resin coating work 
in order to form fluid permeation prevention material layer, 
As needed, ring sealing material which installs fluid 
permeation preventionmaterial layer in position can be 
produced 

Furthermore when it cannot calcine with high temperature 
from viewpoint of constituent material of fluid permeation 
prevention material layer, adhesion of ePTFEfilm thing is 
usual with adhesive . 

When it sticks laminates cPTFE make strip film with 
adhesive , the laminate those which application do adhesive 
beforehand in ePTFE make strip film it is desirable to wind. 

[0039] 

In same way as case of manufacturing method of ring sealing 
material which does notpossess fluid permeation prevention 
material layer like above in the manu&eturing method of ring 
sealing material which possesses fluid permeation 
preventionmaterial layer, it is possible to produce fluid 
permeationprevention material entering ring sealing material 
directly making use of strip film which possesses width which 
is suitable to thickness t of sealing material and, making use 
of wide strip film , It forms cylindrical body which possesses 
fluid permeation preventionmaterial layer, said cylindrical 
body it is possible every thickness (t ) of sealing material ,to 
produce machine direction of said cylindrical body by cutting 
off in direction which is crossed, (Figure 3 reference). 

In addition, it is possible to produce cylindrical body which 
possesses fluid permeation prevention material layer, strip 
film winding bylaminating in spiral (Figure 4 reference). 

As for cylindrical body which it produces, from reason which 
is similarto method which directly produces ring sealing 
material , after calcining withsimilar condition , it is desirable 
to cut off 

[0040] 



Page 20 Faterra® InstantMT® Machine Translation (U.S. Pat. Ser. No, 6,490,548; Pat Pending Scr. No. 10/367,296) 



TS/8£'d 3DIddG lN31bd Sfl 01 ££lt> Z&Z £0£ IdBQ BdOD in yd <!£:frT £002 0S "TIC 



n^i:(ss-uiu4 NOIimna s£5» Z6Z ZO^COSO « 90C8ZZ8:SUia s OI9-d2IXd3-01dSn:HAS • WPgA^l iu»)seal Wd Z WZX 9OOZni0Z « ISffiC 39Vd 



JP19990S1192A 



1999-2-23 



-SCt3b<"C*.ePTFE PTFE ft 

[0041] 
«K0U 

mrre. 

Steffi l;*1fc«<H=*y»64ifc#Wh9^ 

<DaSET?$# 10%JU±O>SS-CXttE#L 
T* ES* 60// m, fflft* 80%<D cPTFE 

[0042] 

HS 31mm tr&* 400mm <D8JK<Z)*S 
{0043] 

ttBMLfc. 

UePTFE 7-f^A©*yhM35«»*l«l^-fc9l- 
cPTFE 7-f^0>*EI«iI^«TUr»6*lfc 

fee 



Like above according to manufacturing method , h possesses 
fluid permeaUonprevention material layer it can produce with 
continuation of tbesirnple step , although, winding . 

Depending, starting winding, from to end of winding it being 
possible the cPTFEscaling material main body with PTFE 
outer covering material sheath doing, inner peripheral surface 
of ePTFEring sealing material melting to automate, it can 
produce ring scaling material which possesses the seal 
performance of same or greater in comparison with method 
which produces undissolving solidified layer . 

Of course, it possesses also effect which as for method 
whichis produced with winding laminate of strip film , with 
blanking of sheet incomparison with conventional 
manufacturing method material effective use it being possible, 
maris a economical , says and expresses before. 

[0041] 

[Working Example(s)l 

Below, this invention is explained on basis of exemplary 
Working Example . 

powder of rjolyteh^uoroethylene which is acquired with 
Working Example 1 ;emuIsion polymerization (fine powder) 
mixing the solvent naphtha 22parts by weight to 100 parts by 
weight , designating paste resin which becomes as 
film cheating paste molded article of this film to boiling point 
or higher of solvent naphtha and evaporation removal after 
doing solvent naphtha , with every temperature of melting 
point or lower ofpolytetrafluoroethylene the biaxial drawing 
doing with velocity of second 10% or more , h produced 
ePTFEfilm of the thickness 60;mu m , hole ratio 80%. 

(0042] 

On one band, core which winds stainless steel mesh around 
solid rod of the steel of length 400mm s with diameter 31 mm 
as mold release was prepared. 

It winds mold release , and edge is adhesive tape and 
temporary fixing it is done. 

[0043] 

In this core t film which is produced at description above the 
winding was laminated in whorl shape . 

70 winding after turning, film edge will be cut off with 
cutter .cut edge of ePTFEfilm will be volume * to wind, it 
was accustomedto stroking in body. 

winding laminate of ePTFEfilm ending, while rolling doing 
winding bodywhich is acquired on tabic it promoted pressure 
bonding of film byprcssurizing. 
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CMftT. 353 deg C T* 75 #fHM*r*Lfc a 

1.5mm a\z±yb-t&Z£\Z*i>)+ UV^ttv- 
34.5mm, JS£ 1.5mm. ffiSfi l.lg/cra 3 Tffc«J , 

[0044] 

*t60j2. 3;SfeS6« 1 -eflP»LfccPTFE^^-a 

r=»-raw-e*y . l^m«i^u«ii«: 

[00451 

PTFE 1 W&W ePTFE V4)\,Ufrh> 

125jUm)SfMttLfc, 

[0046] 
[ft 1] 



After pressure bonding a mis way. inserting winding body in 
oven ,75 min it calcined with 353 deg C. 

After calcining, it wound from oven and removed body, 
itcoolcd by soaking in aquarium . 

After cooling, you obtained cylindrical body where pullout 
being, ePTFE layer calcines unifies core to room 
temperature , you acquired ring sealing material machine 
direction of said cylindrical body by in direction which is 
crossed with the sheer cutting ofTin 1.5 mm width , 

As for inner diameter of sealing material which it acquires as 
for 31 mm , outer diameter as for34.5 mm , thickness 1.5mm , 
density with 1.1 g/cm <sup>3</sup> f it understands that it 
contracted widicalcining. 

On one hand, being possible to strip strip film from windup 
finished part amount, in ring sealing material which is 
produced it was verified that ePTFEfilm not beingmelted and 
being unified, 

[0044] 

As types , winding quantity of mold release of core , shown 
presence or absence of sintering time , pressure bonding in 
Table 1 making use of cPTFEfHm which is producedwith 
Working Example 2 . 3; Working Example 1, other than 
changing, ring sealing material was produced to similarto 
Working Example 1. 

As for outer diameter , density of ring sealing material which 
it drew up as shown in Table 1 ,in each case, understands that 
h contracted with calcining. 

[0045] 

From PTFE resin of paste which is manufactured with 
Working Example 4; Working Example I, the uniaxial 
drawing ePTFEfilm (thickness 125;mu m ) was produced. 

Making use of this film , under condition of Table t , ring 
sealing material wasproduced to similar to Working Example 
1. 

[0046] 
(Table]] 
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[0047] 

Qx.ws<r>to*i<?-r<<i"W— )ioo 

IC, 22 ««B£S*L-C&* 

IO%J5l±«il«'C=14S#Lr. Bt 

Lfco 
[0048] 

—fls »g 31mm "Cft* 400mm <Ott»<D*£ 

[0049] 
Ml*. 

E»S*M+Tffifl,*E3lUTJ5:4«* PTFE & 
*<7>fc, WS.cPTTE 7<*A« 50 |s)g**Ht 

LVtli:. 353 deg C -O 75 #1WttfiftLfc. 



« I.A ±*mi 4. 



[0047] 

powder of polytirtrufluoroethylene which is acquired with 
Working Example 5;emulsion polymerization (fine powder ) 
mixing the solvent naphtha 22parts by weight to 100 parts by 
weight , designating paste resin which becomes as 
film cheating paste molded article of this film to boiling point 
or higher of solvent naphtha and evaporation removal after 
doing solvent naphtha , with every temperature of melting 
point or lower of polytctrafluoroethylene the biaxial drawing 
doing with velocity of second 10% or more , it produced 
ePTFEfilm of the thickness 60;mu m . hole ratio 80%. 

[0048] 

On one hand, core which winds stainless steel mesh around 
iron solid rod of the length 400mm , with diameter 3 1 mm as 
mold release was prepared. 

It winds mold release and, temperary fixing has been done 
edge with adhesive tape . 

[0049] 

In this core , film which is produced at description above the 
winding was laminated 

SO winding after turning, film edge will be cut off with 
cutter ,cut edge of ePTFEfilm will be volume * to wind, it 
was accustomedto stroking in body. 

Next, 9 you repeated ePTFEfilm and after adjusting, applying 
the pressure , pressure crushing void , one time you wound 
dense PTFE strip film which becomes. 

After that, after for second time, 50 winding attaching 
ePTFEfilm ,it will cut off film with cutter , volume * will be 
in the roll it was accustomed to stroking end . 

While rolling doing winding body which it acquires this 
wayon table it promoted pressure bonding of film by 
pressurizing. 

After pressure bonding a this way, inserting winding body in 
oven ,75 min it calcined with 353 deg C. 

After calcining, it wound from oven and removed body, 
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T? 1.5mm 1S\Zil+Jh*&Zk 
«e31mnu ttg37mnu 1.5mm <7> 



fee 

[0050] 

tttt« l;*te« 5 ^W«Lfc^-^htt«Sg$ 
ffiLvC.fflJt^tf 82%TJflM> 55 #m <*> 2 tt 



40 fcflWf Lfc«. 365 deg C -e« 
1.5mm <D cPTFE S/— h£$fe» 

3 1 mm x 37mm x 1 .5mm © U -Mtf £ 

{0051] 

ItttffI 2:«S l.5mm QlTiKOftStf Y^rK?? 
HSxW 31mmx37mmx i.5mm Otitffi 

ptfe »u>ytt->-^*r*a«fiLfco 

[0052] 

C»«3SJBW 5 fctf lttt« 1 , 2 "Cff«LfcU> 
y«v-^#|COLXT, 8S VtSitm 

*zf loos to«^ffi£^&*tt+*W*£flli* 



[0053] 

E 12(a)K^*5lc*En»tt 170-tEHn 

±issapa*s*i8-eaofco 



feCfckJtt . S« 17 rtOrttt 5atm tLfto 
8f*rtE^»^l=±lf-Cl^,501^cm 1 .a 



itcooled by soaking in aquarium . 

After cooling, you obtained fluid permeation prevention 
materiallayer entering cylindrical body where pullout being, 
ePTFE layer calctnesunifies core to room temperature , you 
acquired ring sealing materia] of inner diameter 3 1 mm , outer 
diameter 37mm , thickness 1.5mm machine direction of said 
cylindrical body by in direction which is crossed with the 
sliccr cutting off in 1.5 mm width . 

density of sealing material which it acquires was M g/cm 
<sup>3</sup>. 

[0050] 

hole ratio 82% making use of paste resin which is 
manufactured with the Comparative Example l;Working 
Example 5, dual shaft ePTFEfdm of thickness 55;mu m was 
acquired 

After 40 laminating this film , unifying by calcining with 365 
deg C,it acquired ePTFEsheet of hole ratio 73%, thickness 
1.5mm. 

Driving out this sheet , inner diameter X outer diameter X 
thickness acquired ling sealing material of 3 1 mm X 37mm X 
1.5mm. 

[0051] 

Driving out commercial sintering porytetrafluoroethylene 
sheet of Comparative Example 2; thickness 1.5mm with type, 
the inner diameter X outer diameter X thickness produced 
sintering PTFE ring sealing material of 3 1 mm X 37mm X 
1.5mm. 

[0052] 

Relationship between tightening pressure and leaked amount 
was inspected making useof each tightening member where 
surface roughness has tightening aspect of 8 S andbghtening 
aspect of 100 S concerning {evaluation } Working Example 5 
and the ring sealing material which is produced with 
Comparative Example 1, 2 , on basis of thebelow-mentioned 
evaluation method . 

[0053] 

As shown in Figure 12 (a X in upper face opening part of 
bottomed cylinder body ring sealing material 16 which 
was drawn up set was done, upper face opening part was 
covered with the ltd 18, 

With Figure 12 (b ), it made internal pressure 5 aim inside 
canister 17 by blowing the compressed air . state which docs 
lid 

tightening pressure was increased gradually, leaked amount 
with 50 kgf/cm <sup>2</sup> , andlOO kgffcm 
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«RI*.50kgCcm* Oimti1£lt J60kgf <m 
h^h\zM K lOOkgffcm 3 <Z>ttttrt 
El± 320kgf tom**tim+hZb\Z&)¥ir> 

•j-^jif*. ay**fni:x^6i t 12 

P(*a;atm)tLT. P * 50/t(#e;atm-cc/5»c)-e 

[0054] 
t«2] 



<sap>2</sup> was measured. 

Here, you adjusted titfitening pressure with load which is 
applied on lid 18. 

Did tightening pressure of 100 kgtfcm <sup>2</sup> by load 
doing load oB20 kgf tightening pressure of for example 
50kgffcm <sup>2</sup> by load doing load ofl60 kgf . 

After leaked amount closing cock , internal pressure of 
canister 12 after the tsecond with gauge can be sought with 
PX 50/t (unit ;atm *cc/s ) P (unit ;aUn } as reduced fraction of 
reading , internal pressure . 

Here, 50 in Formula is volume (cc ) of portion which encloses 
the air. 

Result is shown in Table 2 . 

[0054] 

[Table 2] 





8S 


IOCS 




50 kg/cm 1 


lOOkg/om* 


50fcg/cm a 


100 kg/cm* 


3**15 


OXSCOUtm'cc/wcc 




0. 2£>tarcc/ficc&(T 


0.0052 «lxn'oc/sec 




a?6Ktm*cc/iec 


OJ093dtorcc/*ee 


0* 83atm»cc/ / sec 


0. Q86ftnvcc/W 


mi . 


O015tta*ce/scc . 


(XfjQCQattn'cg ,/iec 




5,1 itmoc/ mc 



[0055] 

ffifS PTFE »*>-JU*(tttt« 2)l*S|^ijSi*ttf 
£ fc I- , « # A 'I* * t * IC It 
(S0kg/cm l ). aig^ffifc&ofc. 

-tf.ePTFE «i/-^«(*ffi« S.ifclSM 1) 
lOOkg/cm 2 ^r#Lfl)*6ICOL\Tt. ftfi 

ptfe Ki/-;u»*yt*>-)utt^ft^x:i> 



•;u*t(tfct*« i)*yti— 



|C«t€> ePTFE »S>- 
[0056] 

Hiwyi=ft^if» »e ptfe «*>-;u* 

(tt«« 2)0>i>-;Ht*<fil±LTt^<Diw«L, 



[0055] 

Vis-a-vis rough surface (J 00 s ) tightening aspect, a boundary 
leak becomes the problem mainly. 

Sintering PTFE sealing material (Comparative Example 2 ) 
when because a boundary leak is many, tightness is small, (50 
kg/cm <5U[*>2</sup> ), became unmeasureable . 

scaling property was superior in comparison with sintering 
PTFE sealing material on onehand, as for ePTTB make 
sealing material (Working Example 5, Comparative Example 
1 X from foot that fit characteristic can prevent a boundary 
leak well vis-a-vis rough surface ^tightness concerning 50 
kg/cm <sup>2</sup> , lOOkg/cm <sup>2</sup> whichever. 

In addition, as for sealing material of Working Example 5, 
sealing property was superior inblanking manufacturing 
method in comparison with ePTFE make sealing material 
(Comparative Example 1 ). 

[0056] 

On one hand, because a boundary leak is difficult to become 
problem vis-a-vis smooth (8 s) tightening aspect, with 
ePTFEsheet make sealing material (Comparative Example 
1 )which is not fluid permeation prevention material layer 
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[*EcDito£] 

*LT ePTFE 0>ftttl:ttBLT«ttK-CL*t 
[0058] 

;H*tN*.ePTFE ftlB^ttftB-e 
[0059] 

[BBa>n«ttM!] 
[01] 

[B2] 
[B3] 
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vis-a-vis the sealing property of sintering PTFE sealing 
material (Comparative Example 2 ) having improved, for 
most paitchangc it was not 

But, sealing property could improve with cPTFE make 
sealing materia) (Working Example 5 ) whiehpossesses Quid 
permeation prevention material layer in comparison with when 
flat smooth surface for rough surface , because for most part 
there isnot a leakage , could not measure with tightening 
pressure lOOkg/cm <sup>2</sup> . 

Therefore, fluid permeation prevention material layer, it 
understoodmai sealing property can be shown effectively 
vis-a-vis a permeation leak. 

(0057] 

[Effects of the Invention] 

Because ring scaling material of this invention is produced, 
winding laminating the cPTFE make strip film , it can 
produce ring sealing material which possesses various 
size ^material without wastefulness. 

And originating in characteristic of ePTFE, because in 
flexible furthermore it is superior in corrosion resistance , it 
can utilize in broad seal application . 

[0058] 

In addition, with ring sealing material which possesses fluid 
permeadonprevention material layer, from characteristic of 
ePTFE, rough surface sticking even in tightening aspect, it to 
be possible to prevent aboundary leak, because fluid 
permeation prevention material layer canprcvent a permeation 
leak, you can show seal characteristic which is superior. 

[0059] 

Furthermore, according to manufacturing method of sealing 
material of ring whiehpossesses fluid permeation prevention 
material of this invention .possesses fluid permeation 
prevention material layer with just tbeopc ration automation, 
although, winding laminate being easy, can produce the 
sealing material of various size material without wastefulness. 

[Brief Explanation of the Drawing^)] 

[Figure I] 

It is a figure which shows configuration ol"one embodiment 
of ring sealing material of the this invention . 

[Figure 2] 

It is a figure in order to explain manufacturing method of ring 
sealing material which isshown in Figure 1 . 

[Figure 3] 

It is a figure in order to explain other manufacturing method 
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of ring sealing materia] whichis shown in Figure 1 . v 
[Figure 4] 

It is a figure in order to explain other manufacturing method 
of ring scaling material whichis shown in Figure 1 * 

[Figure 5] 

It is a figure which shows one Working Example of core 
which is used roiproduction of ring sealing material of this 
invention . 

[Figure 6] 

It is a figure which shows configuration of other embodiment 
of ring sealing material of this invention . 

[Figure 7] 

It is a figure in order to explain application of ring scaling 
material. 

[Figure 8] 

It is a figure in order to explain application of ring sealing 
material . 

[Figure 9] 

It is a figure in order to explain application of ring sealing 
material . 

[Figure 10] 

It is a figure which shows configuration of one embodiment 
of fluid permeation prevention materia] layer entering ring 
sealing material which relates to this invention . 

[Figure 11] 

It is a figure which shows configuration of other embodiment 
of fluid permeation prevention material layer entering ring 
sealing material which relates to this invention . 

[Figure 12] 

It is a figure in order to explain measurement method related 
to with tightening pressure and leaked amount . 

[Figure 13] 

It is a figure in order to explain problem of conventional ring 
sealing material . 

[Figure 14] 

it is a figure which shows configuration of conventional ring 
scaling material . 

[Figure 15] 

It is a figure which shows configuration of conventional ring 
sealing material . 
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[Explanation of Symbols in Drawings] 
1 

ePTPE make strip film 
11a 

cPTFE make strip Sim 
[lb 

ePTFE make strip film 
12 

fluid permeation prevention material layer 
13a 

cPTFE layer 
13b 

cPTFE layer 
13c 

cPTFE layer 
14ft 

fluid permeation prevention material layer 
14b 

fluid permeation prevention materia] layer 
2 

ePTFE melee strip film 
22 

ring sealing material 
3 

core 
6 

cPTFE make strip film 
[Figure 1] 
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[Figure 2] 



[Figure 3] 



tE4] [Figure 4] 
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[07] [Figure 7] 



(08) Figure 8] 



Page 30 Paterra® InstantMT® Machine Translation (U.S. Pat. Scr. No. 6,490,548; Pat. Pending Sen No. 10/367,296) 



TS/8fr'd 301 ddO INHldd SD 01 ££lt> ZSZ S0£ ld3Q ItGBl 3*00 in dd 0fr:frT S002 0S Til 



JP199905U92A 



1999-2-23 




1 1218] 




11a T2 lib 



(Figure 9] 



[Figure 10] 




[Figure 11] 
[Figure 12] 
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[Figure 13] 
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[Figure H] 
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[Figure 15] 
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